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Large-scale computational 
experiments are transformative
“Petaflop machines like Roadrunner have the 
potential to fundamentally alter science and 
engineering…[allowing scientists to] perform 
experiments that would previously have been 
impractical.”
The New York Times, June 9, 2008
Experimentation is hard:
“2100 is forever”
—Maj Gen Jasper Welch
Even with today’s most powerful computers, 
brute force exploration of 100 variables at 2 levels 
for a simulation that runs in one second 
would take many times the age of the 
universe…so we need to be smart!  
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Data farming is overcoming the 
curse of dimensionality…
With large-scale efficient experimental designs, 
we generate “better big data” and regularly study 
hundreds of factors for longer-running simulations 
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Analyzing Unmanned Surface Tactics
Researcher: LT John F. Tanalega
Background:
The Medium Displacement Unmanned Surface Vessel 
(MDUSV) is a long range, high endurance vessel. When 
coupled with the Towed Airborne Lift of Naval Systems 
(TALONS), a parasail-mounted sensor platform, it can extend 
the visual and radar horizon of surface forces.
Research Questions:
• What sensors and TALON altitudes best improve
first-to-fire performance?
• What are the most effective formations and EMCONs?
• What is the effect of arming MDUSV with cruise missiles?
Approach:
• Simulated 30,000 battles with LITMUS software
• Ran a control without MDUSV as a basis for comparison
• Varied sensor ranges, force dispersions, formations, 
EMCON policies, and whether MDUSV are armed.
Findings:
• Addition of MDUSV to a surface force triples the probability that it is first-to-fire
• 81% first-to-fire probability when passive sensor range is >36nm (accomplished with a 1050ft tether height)
• MDUSV are most valuable as scouts, and arming them has minimal impact on first-to-fire probability
Employment of ISR Drone Swarms 
in Support of Ground Combat Units
6
Background:  
Drone swarm technologies and control strategies 
are developing rapidly.  Modeling and Simulation 
is a cost effective way to:  
• Identify sensor performance parameters
• Highlight logistic / mission implications for 
ground units
• Assist in developing tactics, techniques, and 
procedures for swarm employment.
Problem/questions:  
Compared to current Company ISR platforms, are 
swarms viable at the small unit level and do they 
enhance the lethality of the Fire Support Team?
• How many drones are needed to outperform 
current ISR assets (Logistic and Manning 
Implications)?
• How are detection and classification improved by 
integration of ISR Swarm (Lethality Implication)?
• What are the strengths and weaknesses of different 
control strategies (Tactical Implications)?
Approach:  
Use Agent Based Simulation to explore real world 
mission set experienced by author.
• Study vast design space using cutting-edge design 
of experiment methods.
• Take advantage of the SEED Center’s computing 
power to run thousands of experiments (To date 
5,000 simulated missions ran).
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